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(54) DISPLAY CONTROLLER, THREE-DIMENSIONAL DISPLAY AND CROSSTALK REDUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain simplification in driving a three- 
dimensional(3D) stereo display by rearranging image data corresponding 
to color components through a data rearranging circuit connected to the 
output of N memories. 

SOLUTION: This device is provided with an OR gate having first and 
second inputs connected so as to receive a stereo instruction bit S 
from a green exchange circuit 29 of a video controller 26. When stereo 
image data exist, a stereo instruction signal is set so as to store left eye 
image in a memory 22 and to store right eye image data in a memory 23. 
In this case, a memory controller controls the read of N memories 22 
and 23 and starts reading the image data of pixels to be continuously 
scanned on the display from different one of memories 22 and 23. 
Further, the data rearranging circuit is connected to the outputs of 
memories 22 and 23 and rearranges image data corresponding to at least 
one of color components. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Solid controller displays which supply serial picture element data to a scanning solid display provided 
with two or more pixels, comprising: 

Each of this pixel has the image data for a component of M color, M is larger than one, and these solid controller 
displays are N memories (N is a larger integer than 1). 

Write this picture element data to N different views of a three-dimensional image in this each of memory, and 
then read-out of this memory is controlled, A memory controller constituted so that image data of a pixel in 
which this display is scanned continuously might be read from a different thing of these memories, A data 
rearrangement circuit which was combined with an output of this memory, and was constituted so that this 
image data might be relocated to at least one of these the color components. 

[Claim 2]N is the solid controller displays according to claim 1 equal to 2. 
[Claim 3]M is the solid controller displays according to claim 1 equal to 3. 

[Claim 4]The solid controller displays according to claim 3 said whose color components are red and each blue 
and green component and in which said at least one color component is this green component. 
[Claim 5]The solid controller displays according to claim 1 which are the many bit word which each of said pixel 
written in said memory equips with said some of color components. 

[Claim 6]Each of said pixel written in said memory is a code word, and it is combined between said data 
rearrangement circuit and an output of said memory. The solid controller displays according to claim 1 further 
provided with a code word converter which changes this code word into each many bit word which each equips 
with said some of color components. 

[Claim 7]The solid controller displays according to claim 1 constituted so that said data rearrangement circuit 

may exchange said pixel read from said different memory to said at least one color component. 

[Claim 8]The solid controller displays according to claim 1 constituted so that said data rearrangement circuit 

may delay said 1 bit of pixels read from each of said memory to said at least one color component. 

[Claim 9]The solid controller displays according to claim 1 constituted so that said memory controller may 

reproduce picture element data to a two-dimensional image to a memory location to which said memory 

corresponds. 

[Claim 10]The solid controller displays according to claim 1 with which each of said memory is provided with at 
least one memory device. 

[Claim 1 1]The solid controller displays according to claim 1 further provided with a latch who receives output 
data from said memory. 

[Claim 12]The solid controller displays according to claim 1 further provided with a first-in first-out circuit which 
receives output data from said memory. 

[Claim 13]Controller displays and a scanning solid display which has two or more pixel rows, A three-dimensional 
display in which it has an azimuth difference optical system which has two or more azimuth difference elements 
which support N acjjoining sequences in this pixel row, respectively, and these controller displays are the solid 
controller displays according to claim 1. 

[Claim 14]On a scanning solid display provided with two or more pixels, are serial picture element data 
corresponding to N different views of a three-dimensional image the method of supplying, and this method, a 
pixel relevant to the 1st color component — this — a method which includes a delay step delayed only 1 pixel 
to a pixel of other color components other than the 1st color component. 
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[Claim 15]A step which writes said picture element data to said N views in N different memories in advance of 
said delay step, respectively, A method according to claim 14 of this delay step being carried out after that and 
delaying this pixel relevant to said 1st color component to each of this pixel stream by which reading appearance 
was carried out, including further a step which reads continuously a pixel scanned from each of this memory. 
[Claim 16]They are solid controller displays which supply serial picture element data corresponding to N different 
views of a three-dimensional image to a scanning solid display, a pixel relevant to the 1st color component in 
these solid controller displays — this — solid controller displays constituted to a pixel of other color 
components other than the 1st color component so that only 1 pixel may be delayed. 

[Claim 17]Controller displays and a scanning solid display which has two or more pixel rows, A three-dimensional 
display in which it has an azimuth difference optical system which has two or more azimuth difference elements 
which support N adjoining sequences in this pixel row, respectively, and these controller displays are the solid 
controller displays according to claim 1 6. 

[Claim 18]Each is the method of reducing a cross talk between the 1st and 2nd images specified by the set 
which is a pixel, and generating a cross-talk-correction pixel, and this method, A step which adds a gray level to 
this 1st image, and forms the 1st sum total, A step which adds this gray level to this 2nd image, and forms the 
2nd sum total, A step which subtracts a quantity equal to a given portion of this 2nd image from this 1st sum 
total, A method which includes a step which subtracts a quantity equal to a given portion of this 1st image from 
this 2nd sum total, and includes a step which calculates a partial result further used in order to determine this 
cross-talk-correction pixel to these both 1st and 2nd images. 

[Claim 19]Said method is the intensity level Iox by which each of said pixel is provided with M color component 
which has an intensity value, and a cross talk was amended to each intensity value Ix of said pixel of said 1st 
image Iox=Ix+ [K(Im-Ix-Iy-1 )/(Im+1 )] 

Or it is the intensity level Ioy by which a cross talk was amended to each intensity value Iy of a step determined 
according to an equivalent gestalt of the above-mentioned expression of relations, and said pixel of said 2nd 
image Ioy=Iy+ [K(Im-Ix-Iy-1 )/(Im+1 )] 

Or a way according to claim 18 K is scalar cross talk correction, including further a step determined according to 
an equivalent gestalt of the above-mentioned expression of relations, and Im is the scalar maximum in this color 
component. 

[Claim 20]A method according to claim 18 by which said partial result is expressed as K (Im-Ix-Iy-1). 

[Claim 21]A method according to claim 20 by which a dividing process for calculating the intensity levels Iox and 

Ioy by which said cross talk was amended is performed using bit shift processing to said partial result. 

[Claim 22]Solid controller displays which supply picture element data to N different views to a scanning solid 

display provided with two or more pixels, comprising: 

A memory provided with a two dimensional array of a memory element by which the map was carried out to a 
pixel of this solid display. 

A memory controller constituted so that this picture element data to each image might be written in a block with 
which this memory element adjoins and this picture element data might be read from this memory for every line. 
At least one buffer which receives at least a part of each line read from this memory. 

This picture element data contained in this buffer and other data which is not contained in this buffer although 
read from this memory are relocated, The 1st data rearrangement circuit that provides a stream of picture 
element data in which N view was interlaced, and the 2nd data rearrangement circuit that receives a stream of 
this picture element data and rearranges this pixel to at least one color component. 

[Claim 23]The solid controller displays according to claim 22 constituted so that a set of a sequence with which 
said memory element adjoins [ this data ] said picture element data to each image may be occupied and said 
memory controller may write in. 

[Claim 24]The solid controller displays according to claim 22 provided with a memory device with said single 
memory. 

[Claim 25]Said buffer is constituted so that the first half of a line of said pixel read from said memory may be 
memorized, and said 1st data rearrangement circuit, this picture element data by which the buffer was carried 
out — this — the solid controller displays according to claim 22 which comprise same picture element data in 
the second half of a line so that it may interleave while picture element data in the second half of this is read 
from this memory. 

[Claim 26]Said buffer is provided with the 1st and 2nd buffers constituted so that each may memorize a line of 
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said memory element fully, and said memory controller, A line of said picture element data is constituted so that 
it may write in these 1st and 2nd buffers by turns, and said 1st data rearrangement circuit, The solid controller 
displays according to claim 22 constituted so that this one picture element data of these 1st and 2nd buffers 
may be interleaved while this data is read into another side of these 1st and 2nd buffers. 
[Claim 27]The solid controller displays according to claim 26 with which each of said 1st and 2nd buffers is 
provided with one pair of half a line buffers. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the three-dimensional (3D) display containing controller displays 
and such a controller. This invention relates to the method of reducing the cross talk between different views in 
a three-dimensional display, for example again. 
[0002] 

[Description of the Prior Art]Attached drawing 1 shows the layout of the pixel (pixel) of a liquid crystal device 
(LCD) standard type. LCD is used for a color display and comprises the red and the green and blue pixel which 
are shown by R, G, and B. A pixel is arranged as sequence ColO to Col5 with which red and a green and blue 
pixel are located vertically. Then, sequence ColO of the leftmost of a pixel displays the strip of the leftmost of 
the image displayed, sequence CoM of right-hand will display the next sequence of an image, and its following is 
also the same. 

[0003]As shown in attached drawing 2 a, such LCD may be used in order to form a 3D automatic solid display. 
3D display is provided with LCD1 which acts as a spatial-light-modulation machine (SLM) for ac(justing the light 
from the back light 2. The azimuth difference optical system operates in harmony with LCD1, in order to form a 
viewing window. Drawing 2 a is drawing the 3D automatic solid display of the front azimuth difference barrier 
type with which an azimuth difference optical system is provided with the azimuth difference barrier 3. The 
azimuth difference barrier 3 is provided with two or more slits which are extended vertically and located with a 
transverse direction in parallel by regular intervals as shown as the reference number 4. 
Each slit is located at the center of the couple of the pixel sequence of each color. 

For example, alignment of the slit shown by 4 of drawing 2 a is carried out to the sequence 5 of a blue pixel, and 
the sequence 6 of a green pixel. 

[0004]Drawing 2 b shows the viewing window structure for the 2 view automatic solid 3D display of the type 
shown in drawing 2 a. By multiplexing spatially two views which cross LCD1 and form a solid pair, the view of the 
left and the right, In the viewing window 7, 3D image becomes visible so that may be perceived, when an 
observer is located, as a left eye is in the left viewing window L and a right eye is in the right viewing window R. 
Such a position is called a ready image position and shown in 8, 9, and 10 of drawing 2 b. 
[0005]Drawing 2 b shows the false-image viewing positions 11-14 again. When an observer is in one of the 
positions of these, while a left eye looks at a right eye image, a right eye looks at a left eye image. Such a 
viewing position must be avoided. 

[0006]In order to make it the left and a right viewing window be certainly in right arrangement, the image data of 
the left and the right is a method shown in drawin g 3, and is supplied to LCD of the type shown in drawing 1 . The 
color image data of the strip of the leftmost of the left image is displayed by the red and green which are shown 
on the ColO left, and the blue pixel sequence. Similarly, the color data of the strip of the leftmost of a right eye 
view is displayed by the sequence of the pixel shown on the ColO right. By this arrangement, the image data of 
the view of the left and the right is certainly sent to the suitable left and a right viewing window. It ensures that 
this arrangement is used again in order that the three pixel colors R, G, and B may display each view strip 
altogether. Thus, compared with the layout shown in drawin g 1, the leftmost red and blue pixel of a sequence 
display the image data of a left view. 

On the other hand, the green pixel of the leftmost sequence displays the image data of a right view. 
In the following sequence, red and a blue pixel display the image data of a right view. 
On the other hand, a green pixel displays the image data of a left view. 
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Thus, to use standard LCD of the type shown in 3 from drawing 1 , it is required to interlace the image data of 
the view of the left and the right, "exchanging" a green component between the sequences of a RGB pixel. 
Though natural, depending on setting out of a display, it may be exchanged in red or a blue component in 
addition to a green component. 
[0007] 

[Problem(s) to be Solved by the Invention]Standard PC (computer) can perform such an interlace at a standard 
video frame speed, and can exchange a green (or red or blue) component. It is because "write-in" operation of 
each pixel must also be changed into the standard layout shown in drawing 1 compared with the case where the 
image of two-dimensional (2D) is displayed. 

[0008]The automatic solid 3D display which uses flat panel LCD, It is indicated by the British patent application 
9619097.No. 0 and No. 9702259.4, the European patent laying-open-of-application gazette No. 724175, No. 
696144, No. 645926, No. 389842, U.S. Pat. No. 5,553,203, and No. 5,264,946. 

[0009]Attached drawing 4 a shows some video boards publicly known type used for a computer. The example of 
such a video board ARM VIDC20 Datasheet, Advanced Rise Machines Limited, February 1995 and Fuchs et al., 
"Pixel Planes:a VLSI-oriented design for a raster graphic engine", VLSI Design, thirdquarter 1981, pp.20-28, and 
Harrel et al., "Graphic rendering architecture for a high performance desktop work station", It is indicated by 
Proceedings of ACM Siggraph conference, 1993, and pp.93-100. The general layout of such arrangement is 
shown in attached drawing 4 a. The data displayed is supplied with a serial gestalt on the data bus 20, and the 
address which defines the arrangement in the screen of a pixel is supplied on the address bus 21. The data bus 
20 is connected to the input of a bank of some of random access memory (shown in two drawings) like VRAM22 
and 23. The address bus 21 is connected to the memory management system 24. This memory management 
system 24 changes a screen address into the memory address supplied to the address input of the memories 22 
and 23. 

[0010]The output port of the memories 22 and 23 is connected to the first-in first-out (FIFO) register 25 of the 
video controller 26 via the latch circuitry 30. The video controller 26 is further provided with red (R) green (G) 
blue (B), a horizontal synchronization (H), and the circuit 27 that supplies a vertical-synchronization (V) signal to 
a display device. The memories 22 and 23 and the register 25 are controlled so that each pixel data are read 
from the memories 22 and 23 by turns and are supplied to the circuit 27 in order of the right. For example, the 
circuit 27 makes data serial and contains a color palette look-up table (LUT) and a digital-to-analog converter 
(DAC). The timing signal of a video board is generated by the timing generation machine 28. 
[001 1]Drawing 4 b shows the latch circuitry 30 still in detail. The latch circuitry 30 is provided with the latches 
40 and 41 connected to the output port of the memories 22 and 23, respectively. The latches' 40 and 41 each is 
provided with 32 1-bit latches who latch R from each memory, G, B, and A data and who are stationed as one 
group by eight pieces. 8 bit A is explained later. The latches 40 and 41 connect a latch enabling (latch enable) 
input collectively, and make it connect with the output of the timing generation machine 28 which supplies latch 
enable signal L. 

[0012]It has eight individual switching elements to which were further equipped with the three switching circuits 
42, 43, and 44, the control input summarized the switching circuit, respectively, and the latch circuitry 30 was 
connected. It is connected collectively and the control input of the switching circuits 42, 43, and 44 is connected 
to the output of the timing generation machine 28 which supplies the switching signal SW. The timing generation 
machine 28 has the further output that supplies write-in enable signal F to the register 25. 
[0013]Drawing 4 c is a timing diagram showing the signal L, SW, and F. These signals are synchronized by the 
remaining portion of a video board with the timing generation machine 28. 

[0014]When usable [ in the output port of the memories 22 and 23 ] in a new indicative data, latch enable signal 
L is set to high as shown, for example at the time t1. Thus, the latches 40 and 41 latch an indicative data. Just 
after latch enable signal L returns to 0, the switching signal SW goes up on a high level. At the time t2, it is 
switched to the state by which the switching circuits 42, 43, and 44 are shown in drawing 4 b, and the latch's 40 
RGB output comes to be connected to the register 25. At the time t3, write-in enable signal f is supplied to the 
register 25, and the RGB data from the latch 40 are written in the register 25. At the time t4, in order to prevent 
writing the further data in the register 25 to the following write-in enable signal, use of write-in enable signal F is 
made improper. 

[0015]At the time t5, the switching signal SW is set to a low level, and the switching circuits 42, 43, and 44 
connect the latch's 41 output to the register 25. Further write-in enable signal F occurs between the time t6 
and t7, and the data from the latch 41 is written in the register 25. 
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[0016]The following latch enable signal occurs at the time t8 p and processing is repeated. Thus, data is written in 
the register 25 by turns from the memories 22 and 23. 

[001 7]A display device is divided into a pixel notionally or physically, and is a type scanned. The image data of 
the acjjoining pixel follows a display device, and is supplied, and the line of image data is supplied continuously 
similarly. Therefore, it depends on a frame or field speed, a frame or the number of display lines per field, and the 
number of pixels per line for the data speed needed by the display device. Although a standard video speed is 
the field where 50 per second was usually interlaced, it may be order called the field which could exceed this for 
example, where 70 per second or 100 was interlaced, or the frame which is not interlaced. Each frame usually 
comprises 600 lines and there are usually 800 pixels per line. Each color component is usually coded at 8 bits. 
Therefore, the input serial-data speed needed for a display device can exceed the maximum output speed of an 
available memory device. 

[0018]The arrangement shown in drawing 4 a enables achievement of increase of data speed by using two or 
more memories. When the two shown memories 22 and 23 are used, the maximum data speed which supplies 
image data to a display device is almost equal the twice of the speed from which each memories 22 and 23 may 
be read. When two banks, two memories or a memory, are provided and pixel data are read by turns from a 
memory or a memory bank, image data is stored in the memory 22 or 23 as shown in attached drawing 5 . In 
detail, the image data of an even-pixel sequence is stored in the memory 22, and the image data of an odd-pixel 
sequence is stored in the memory 23. 

[0019]In order to increase the capacity or valid data speed of a display device, it is publicly known again to 
provide two or more video memory read simultaneously. The example of such art Pinkham et al., "Video RAM 
Excels atFast Graphics", Electronic Design, August 18, 1983, pp.1 60-1 72, and Whitton, "It is indicated by 
Memory designed for raster graphics displays com", IEEE Computer Graphics and Applications March, 1984, and 
pp.48-65. 

[0020]The publicly known video board memory for a solid display is indicated by Silicon Graphic, "Reality engine 
in visual simulation:technical overview", and 1992. In this arrangement, interleave of the memory is carried out 
between parallel graphics processors, and a processor is arranged so that an adjoining pixel may always be 
processed. A solid image is continuously supplied to a display in time so that the left and a right eye view may 
occupy the mutual field of each video frame. 

[0021]U.S. Pat. No. 5,553,203 indicates the art which creates the image spatially multiplexed using five memory 
arrays. Two of memory arrays are used for the image data of the left and a right eye. Two with an another array 
are used in order to copy the initial image processed with a spatial modulation function. The 5th memory array 
holds the image multiplexed spatially. Such arrangement needs an excessive memory compared with standard 
"frame buffer" arrangement, for this reason, it becomes further more expensive, and needed electric power 
increases. 

[0022]The image of the left and a right eye is saved independently, and JP,8-146454,A indicates 3D display 
which has the memory allocation which makes it possible to be rewritten always. A separate memory bank is 
used for each image. 

[0023]The problem which has an adverse effect on a solid display is a cross talk. A cross talk is generated by 
the stray light which leaks between two "viewing channels." This is generated as a result of some factors 
including dispersion and diffraction by an optical element of a display device. As a result, for an observer, some 
of left images will be in sight by a right eye, and some of right images will be in sight by a left eye. In a 
background, this is observed as an image of low strength, and is often called a ghost image. It is because it 
confuses not a natural phenomenon but an observer and produces visual stress that whose cross talk is not 
desirable. This problem is a paper of "Reducing CrosstalkBetweenStereoscopic Displays", SPIE, Vol.2177, and 
pp. 92-95, and is discussed. 

[0024]As mentioned above, the drive circuit which cannot realize efficiently the picture interlace demanded on 
3D solid display in conventional technology, but is needed for 3D solid display is complicated. It is also difficult to 
fully inhibit the influence of the cross talk between two picture channels. 

[0025]This invention is performed in consideration of the above-mentioned technical problem, and the purpose, 
(1) Provide the solid controller displays which can simplify the drive of 3D solid display, (2) providing the three- 
dimensional display device which may be driven with the above solid controller displays, and providing the 
crosstalk reduction method which can fully inhibit the influence of the cross talk between (3) 2 ** picture 
channels — come out. 
[0026] 
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[Means for Solving the Problem]According to the 1 st aspect of affairs of this invention, solid controller displays 
which supply serial picture element data to a scanning solid display provided with two or more pixels are 
provided. Here, each of this pixel has the image data for a component of M color, and M is larger than one. 
These solid controller displays N memories (N is a larger integer than 1), Write this picture element data to N 
different views of a three-dimensional image in this each of memory, and then read-out of this memory is 
controlled, A memory controller constituted so that image data of a pixel in which this display is scanned 
continuously might be read from a different thing of these memories, It has a data rearrangement circuit which 
was combined with an output of this memory, and was constituted so that this image data might be relocated to 
at least one of these the color components. 

[0027] N may be [ two ] equal. Each pixel of image data may have the image data for a component of M color, 
and M is larger than one. As opposed to a pixel by which controller displays are scanned continuously [ a 
display ], It may have a data reconstruction circuit which supplies simultaneously image data of 1st at least one 
color component, and different image data of 2nd at least one color component from the 1st color component M 
may be [ three ] equal. Said 1st at least one color component may be red and each blue and green component, 
and said 2nd at least one color component may be this green component. 

[0028]Controller displays may be constituted so that each of said pixel written in said memory may be many bit 
word provided with said some of color components. Or each of said pixel written in said memory is a code word, 
Controller displays were combined between said data rearrangement circuit and an output of said memory, and it 
may have further a code word converter which changes this code word into each many bit word which each 
equips with said some of color components. 

[0029]Said data rearrangement circuit of controller displays may be constituted so that said pixel read from said 
different memory to said at least one color component may be exchanged. Or said data rearrangement circuit 
may be constituted so that said 1 bit of pixels read from each of said memory to said at least one color 
component may be delayed. 

[0030]Said memory controller may be constituted so that picture element data to a two-dimensional image may 
be reproduced to a memory location to which said memory corresponds. 
[0031]Each of said memory may be provided with at least one memory device. 

[0032]Controller displays may be further provided with a latch who receives output data from said memory. 
[0033]Controller displays may be further provided with a first-in first-out circuit which receives output data 
from said memory. 

[0034]Controller displays [ according to the 2nd aspect of affairs of this invention ] by the 1st aspect of affairs 
of this invention, A three-dimensional display provided with a scanning solid display which has two or more pixel 
rows, and an azimuth difference optical system which has two or more azimuth difference elements which 
support N adjoining sequences in this pixel row, respectively is provided. 

[0035]According to the 3rd aspect of affairs of this invention, on a scanning solid display provided with two or 
more pixels, a pixel relevant to [ are the method of supplying serial picture element data corresponding to N 
different views of a three-dimensional image, and ] the 1st color component — this — to a pixel of other color 
components other than the 1st color component, A method which includes a delay step delayed only 1 pixel is 
provided. 

[0036]A step which writes said picture element data to said N views in N different memories in advance of said 
delay step preferably, respectively, A step and ** which read continuously a pixel scanned from each of this 
memory are contained further, this delay step is carried out after that and this pixel relevant to said 1st color 
component is delayed to each of this pixel stream by which reading appearance was carried out. 
[0037]According to the 4th aspect of affairs of this invention, they are solid controller displays which supply 
serial picture element data corresponding to N different views of a three-dimensional image to a scanning solid 
display, a pixel relevant to the 1st color component — this — solid controller displays constituted so that only 1 
pixel may be delayed are provided to a pixel of other color components other than the 1st color component. 
[0038]Controller displays [ according to the 5th aspect of affairs of this invention ] by the 4th aspect of affairs 
of above-mentioned this invention, A three-dimensional display provided with a scanning solid display which has 
two or more pixel rows, and an azimuth difference optical system which has two or more azimuth difference 
elements which support N adjoining sequences in this pixel row, respectively is provided. 

[0039]According to the 6th aspect of affairs of this invention, each reduces a cross talk between the 1st and 
2nd images specified by the set which is a pixel, and a method of generating a cross-talk-correction pixel is 
provided. A step which this method adds a gray level to this 1st image, and forms the 1st sum total, A step 
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which adds this gray level to this 2nd image, and forms the 2nd sum total, A step which subtracts a quantity 
equal to a given portion of this 2nd image from this 1st sum total, A step which subtracts a quantity equal to a 
given portion of this 1st image from this 2nd sum total is included, and a step which calculates a partial result 
further used in order to determine this cross-talk-correction pixel to these both 1st and 2nd images is included. 
[0040]Said method is the intensity level Iox by which each of said pixel is preferably provided with M color 
component which has an intensity value, and a cross talk was amended to each intensity value Ix of said pixel of 
said 1st image Iox=Ix+ [K(Im-Ix-Iy-1)/(Im+1)] 

Or it is the intensity level Ioy by which a cross talk was amended to each intensity value Iy of a step determined 
according to an equivalent gestalt of the above-mentioned expression of relations, and said pixel of said 2nd 
image Ioy=Iy+ [K(Im-Ix-Iy-1)/(Im+D] 

Or a step determined according to an equivalent gestalt of the above-mentioned expression of relations is 
included further. Here, K is scalar cross talk correction and Im is the scalar maximum in this color component. 
[0041 ]A dividing process of the above-mentioned expression of relations is more preferably performed using bit 
shift processing. By limiting K to a exponentiation of 2, Ioy may be easily calculated using a hardware element. 
[0042]Said partial result preferably used in order to determine a cross-talk-correction pixel is expressed as K 
(Im-Ix-Iy-1). 

[0043]In order to make possible INTARESHINGU of a vertical strip of a sequence or color solid image pixel data 
on either side, It is also possible to change a standard video display system and to provide controller displays by 
using an interleaved memory bank. INTARESHINGU is performed when image data to an individual pixel is written 
in a memory. Data output from a memory may be processed, when required in order to attain exact 
INTARESHINGU of an image on either side, for example for a flat-panel display, and to perform exchange of a 
color component. 

[0044]INTARESHINGU of a stereo image is only simply added to multi-bank video memory architecture currently 
used widely, and may be performed by hardware. Since an automatic solid display is driven, this has a prominent 
commercial effect in that only a slight change is needed for a design of an existing video circuit. For example, it 
is not necessary to provide an excessive memory like an image generation computer. This brings about a result 
that there are few integrated circuits, and board size is smaller, and there is less power consumption compared 
with known composition which generates and displays 3D image. 

[0045]INTARESHINGU of a stereo image can be performed only by the increase in the minimum processing time 

by software. Processing time and a substantial increase in memory space are not needed from this. 

[0046]It is possible to display simultaneously 2D image, 3D image, or two mixing on a display. 

[0047]It is also possible to provide art of reducing a cross talk during an image with an algorithm, without hardly 

needing additional processing time. From this, an image of higher image quality is in a state where visual stress 

given to an observer was reduced, and does not need a substantial increase in the number of integrated circuits, 

and power consumption, but it can be generated. 

[0048]According to the 7th aspect of affairs of this invention, they are solid controller displays which supply 
picture element data to N different views to a scanning solid display provided with two or more pixels, A memory 
provided with a two dimensional array of a memory element by which the map was carried out to a pixel of this 
solid display, A memory controller constituted so that this picture element data to each image might be written 
in a block with which this memory element adjoins and this picture element data might be read from this memory 
for every line, At least one buffer which receives at least a part of each line read from this memory, This picture 
element data contained in this buffer and other data which is not contained in this buffer although read from this 
memory are relocated, The 1st data rearrangement circuit that provides a stream of picture element data in 
which N view was interlaced, Solid controller displays provided with the 2nd data rearrangement circuit which 
receive a stream of this picture element data and rearrange this pixel to at least one color component are 
provided. 

[0049]Preferably, said memory controller is constituted so that a set of a sequence with which said memory 
element adjoins [ this data ] said picture element data to each image may be occupied and it may write in. 
[0050]Preferably, it has a memory device with said single memory. Or however, a memory may be provided with 
two or more memory devices. 

[0051 ]In an embodiment with this invention, said buffer, Are constituted so that the first half of a line of said 
pixel read from said memory may be memorized, and said 1st data rearrangement circuit, this picture element 
data by which the buffer was carried out — this — it comprises same picture element data in the second half of 
a line so that it may interleave while picture element data in the second half of this is read from this memory. 
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[0052]In other embodiments of this invention, said buffer, Have the 1st and 2nd buffers constituted so that each 
may memorize a line of said memory element fully, and said memory controller, A line of said picture element 
data is constituted so that it may write in these 1st and 2nd buffers by turns, and said 1st data rearrangement 
circuit, It is constituted so that this one picture element data of these 1st and 2nd buffers may be interleaved 
while this data is read into another side of these 1st and 2nd buffers. Each of said 1st and 2nd buffers is more 
preferably provided with one pair of half a line buffers. 
[0053] 

[Embodiment of the Invention]Letting a complete diagram side pass, the same reference mark shows the same 
component. 

[0054]The controller displays shown in drawing 6 a are used on a scanning type display arbitrary type, for 
example, the LCD type shown in drawin g 3. Controller displays are the same types as what is shown in drawing 4 
a, and they are shown so that publicly known line address selection (RAS) and a column address selection (CAS) 
signal may be provided to the address input of the memories 22 and 23. A controller receives data with the 
gestalt of the "stereo" signal with which a RGB color component signal and the image displayed show whether it 
is a thing in 3D also in 2D. 

[0O55]The video controller 26 is different from what was shown in drawing 4 a in that the output of the latch 
circuitry 30 contains the green switched circuit 29 so that it may be shown in detail by drawing 6 b. The circuit 
29 is provided with OR gate 45 which has the input of the 1st and 2 connected so that stereo indication bit S 
might be received from the latches 40 and 41. The output of the gate 45 is connected to the 1st input of 
exclusion OR gate 46. The 2nd input of exclusion OR gate 46 is connected so that the switching signal SW may 
be received from the timing generation machine 28. 

[0056]It is connected collectively, it is the same method as having been shown in drawing 4 b, and the control 
input of the switching circuits 42 and 44 is connected to the output of the timing generation machine 28 in order 
to receive the switching signal SW. However, the switching control input of the switching circuit 43 is connected 
to the output of the gate 46 in order to receive green switching signal SWG. 

[0057]The address signal supplied to the memory management system 24 through the bus 21 is changed into line 
address selection required in order to access the memories 22 and 23, column address selection, and a line 
address signal. When solid image data exists, a stereo indication signal is set up so that the memory 22 may 
store left eye image data and the memory 23 may store right eye image data, as shown in drawing 7 . When an 
azimuth difference optical system is a 3D automatic solid display which must have been made impossible [ use ], 
it is also possible again to write in the data of 2D which must be displayed to both an observer's eyes, or a 
monoscope. In this case, when a stereo indication bit is not set up, the pixel data of a monoscope are 
reproduced by the corresponding memory location in the memories 22 and 23. In 3D mode, each of the image of 
the left and a right eye has the resolution of the half of the level space resolutions of a display device. When 
operating in 2D or monoscope mode, 2D image has the resolution of the half of the transverse direction 
resolution of a display device similarly. 

[0058]When stereo indication bit S is not set up (namely, logical level 0), the output of the gate 45 is the logical 
level 0, as the gate 46 only transmits the switching signal SW. Therefore, the switching circuit 42 is synchronized 
and operation is as being shown in the above-mentioned and drawing 4 c. 

[0059]When stereo indication bit S is set as the logical level 1, the output of the gate 45 is the logical level 1. 
Therefore, the gate 46 is reversed, in order that it may function as logic inverters and the switching signal SW 
may form green switching signal SWG, as shown in drawing 6 c. Thus, when the switching circuits 42 and 44 
connect the red and the blue input of the register 25 to the red and the blue output of the latch 40, the 
switching circuit 43 certainly connects the green input of the register 25 to the latch's 41 green input. This 
reverse is also the same. Thus, the left and a green component are exchanged between a pair of adjoining pixel 
sequences, and they are correctly displayed 50 that an automatic solid view may be mentioned above with 
reference to drawing 3. 

[0060]In another arrangement (un-illustrating), use of an azimuth difference optical system may be made 
improper completely selectively in the field to which 2D image is displayed. In this case, in the memories 22 and 
23, it is not necessary to reproduce pixel image data. Instead, the maximum space resolutions of the related part 
of a display device or a device may be used in order to display 2D image. 

[0061]The memory management system 24 controls read-out of the memories 22 and 23 so that the image of 
the left and a right eye is supplied to the latch circuitry 30 at right time. 

[0062]The storage location of the pixel data in the memories 22 and 23 shown in drawin g 7 is suitable to the 3D 
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automatic solid image which occupies the whole display. However, as shown in the storage location of the pixel 
data shown in drawin g 8 t it is also possible to mix 2D and 3D image. In this case, the image of half width must be 
drawn to each eye, however since an image is correctly arranged on the screen of half width again, the full- 
screen level image starting point must be divided by 2. When an image is drawn by the maximum width screen, all 
the level pixel coordinates may be simply divided by 2. When an image is drawn in a required size, the starting 
point of a stereo field must be known, and in order to position a solid field correctly, it is divided by 2. The 
horizontal coordinates within an image are, if an image does not maintain the same size and it becomes, and they 
must not be influenced from things. 

[0063]In order to show this, a controller explains a concrete example in case the size of a screen is used with 
the display which is 800x600 pixels. Such arrangement may have operation in the three modes, i.e., 2D, 
monoscope mode, full-screen solid mode, and partial screen solid mode. 

[0064]In monoscope mode, a full-screen size is used conventionally and an image may be drawn by the arbitrary 
fields to the full field which is 800x600 pixels. 

[0065]A controller is set up in full-screen solid mode make usable one of the memories 22 and 23 (the half of an 
usable screen memory) for an image display. A left image occupies one half (half of the width of a screen), and a 
right image occupies the half of another side to this. When drawing a solid image, two configuration images, It is a 
half of the width of a sieve mage, respectively, namely, since the image of the left and a right eye occupies 
400x600 pixels, respectively, when an image is interlaced, the screen capacity of a maximum of 800x600 pixels is 
occupied. 

[0066]In partial screen solid mode, as shown in drawing 9 , one or more interlaced solid images are displayed on a 
screen, and it is surrounded by the image of a monoscope. A screen is matched with an oblique coordinate which 
has the starting point (0, 0) of a screen in the corner at the lower left of a screen. In drawin g 9, the reference 
number 50 shows the interlaced single solid image on [ some ] a screen. The horizontal and vertical size of a 
solid image is given by Sx and Sy, and the starting point (lower left corner) of a solid image has the coordinates 
Ox and Oy to a screen. 

[0067]The image of the left and the right is drawn by the width of the half of the last width of the interlaced 
solid image. The horizontal coordinates of the starting point of an image must be divided by 2 so that it may suit 
to "smaller screen space" usable for each image shown in drawing 10 . 

[0068]When the bus 20 comprises a 32 bit-parallel bus, each pixel video data can serve as a gestalt shown in 
drawing VL Red (R) green (G) and a blue (B) component occupy 8 bits, respectively, and 8 bit A of a spare is left 
behind. Although 8 bits of this "spare" are not usually used, alpha information or other control data may be held, 
for example. However, one of the bits of these is assigned so that it may become a stereo indication bit. 
[0069] Drawing 1 2 shows the same display as the type shown in drawing 6 a except having been changed so that 
a stereo indication bit might be supplied to a display from the pixel data on the bus 20. Such arrangement is 
used for switchable 2D / 3D display by which a display is controlled for every pixel. 

[0070]An observer perceives the red of an image, green, and a blue component at the flat surface typically 
shown in drawing 1 3 , for example as a result of above-mentioned arrangement. In particular, red and a blue 
component are observed at the flat surface behind a display flat surface, and a green component is observed at 
the flat surface in front of a display flat surface. This disagreement between display flat surfaces can cause 
degradation slightly with the image displayed. 

[0071]This problem by only delaying 1 pixel of green components of both images to red and a blue component, It 
is solvable by ensuring simultaneously that the red of the image of the left and the right, green, and a blue 
component are displayed on a right spatial position to an observers eyes. Though natural, red or a blue 
component may be delayed in other display composition. 

[0072]The hardware constitutions which generate 1 pixel of delay in the green component of the image of the 
left and the right are shown in the block diagram of drawin g 14. The controller displays of drawing 6 a and a 
common component are shown by the same reference mark. The video controller of drawin g 14 is different from 
the video controller of drawing 6 a in that it does not have the green switched circuit 29. The output of the latch 
circuitry 30 is provided directly to the FIFO register 25. The circuits 47 and 48 which receive the output from 
FIFO are equivalent to the circuit 27 of drawing 6 a, if the point that a digital analog converter (DAC) function (it 
is an option in the embodiment of drawing 6 a) does not exist is removed. The output of the digital gestalt from 
the circuit 48 is provided to the green shift circuit 49 which is a FIFO buffer, for example and is obtained. The 
circuit 49 introduces the required 1 -pixel delay to red and a blue component to the green component of both 
image of the left and the right. If it assumes that the input to a display needs to be digital, the output from the 



http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.ipdl.inpitgojp%2... 2008/09/12 



JP,2000-004455,A [DETAILED DESCRIPTION] 



8/10 ^— is 



circuit 49 will be passed to the digital analog converter 50. The green shift circuit 49 is shown more in drawing 
15 at details. The last display is suitable color levels (for example, black), and may improve by initializing a display 
buffer at the beginning of each new line. This is more preferred than using the last green component from the 
one continued line. 

[0073]It is thought that it is simplified more since the controller of drawing 14 does not need a latch and a 
switched circuit more complicated than the controller of drawing 6 a. It is thought that the delay to a green 
component may be introduced in a controller again at the arbitrary suitable times (that is, it is not necessary to 
be necessarily just before the digital analog converter 50). This art is not limited to the use in the video 
controller which has a memory corresponding to each separate image. 

[0074] Drawin g 16 shows the color component depth flat surface acquired as a result of the display of drawing 14 
about one example. It turns out that all the color components, i.e., red, green, and blue are displayed on the same 
flat surface immediately after a display flat surface. Generally this improved result is applied about all the solid 
images displayed. 

[0075]Here, the further embodiment of this invention is described with reference to drawin g 17 . The controller 
displays shown in drawing 17 are different from the controller shown in drawing 6 a at the point provided in order 
that the cross-talk-correction part 31 may reduce the cross talk between the images of the left eye of 3D solid 
display, and a right eye. The cross-talk-correction part 31 is arranged between the memories 22 and 23 and the 
video controller 26. 

[0076]Although reduction of a cross talk is desirable for all types of display, in the flat-panel display in which the 
cross talk from one view is fully recorded on the pixel of the view of another side, effective cross talk reduction 
may be provided easily. 

[0077]The method of reducing a cross talk is performed based on addition of the gray baselevel to all the pixels 
of the image of both right and left for raising the gray level of a background. The amount of gray is the same as 
the quantity of required cross talk correction, or more than its it is preferred. Next, the left image of a certain 
rate corresponding to the crosstalk quantity which should be amended is pulled from a right image. This reverse 
is also the same. Thereby, the negative image of low strength arises in a background gray level. When the 
amended image is displayed, a cross talk buries a negative image and a uniform background gray level is 
restored. Thus, a cross talk is improved at the sacrifice of image contrast, and 3D image quality perceived by 
this is improved. 

[0078]The required amount of cross talk correction may be determined by the experimental determination of a 
display. By next, electronic bus by which the cross-talk-correction factor was connected to the central 
operation part of a system, or the data cable connected to the control knob — or data can be set to the usable 
bit of the spare bit A of 32 bit pixel data by putting in data etc. and various methods. 

[0079]The above-mentioned method is explained more to details below about 1 pixel of the left image, and the 
pixel of the right image corresponding to this. 

[0080]Here, II:. Input RGB color vector Irabout the left pixel :. The color vector Io which has the background gray 
level of which the increase in input RGB color vector Ib:was done about the right pixel: Output color vector C by 
which cross talk correction was carried out : Scalar cross talk correction Im of the range [0,255]: Consider it as 
the scalar maximum of each RGB component. 

[0081]When each values of all the are assumed to be 8 bits per color in a full color pixel of 24 bits each, they are 
an integer of the range of [0,255]. 

[0082]First, if a background gray level is applied to a left image pixel, it is Ib=Ilx[(Im-C) /Im]+C (1). 
It becomes. 

[0083]When corresponding right image pixel cross talk correction is lengthened from the new value of a left 
image pixel, it is Io=Ib-IrxC/Im (2). 

It becomes. The value Io is outputted as a new left image pixel color value. 

[0084]This method must be applied to all the pixels of the right image, in order to be applied to all the pixels of 
the left image in order to amend about a right image cross talk, and to amend about a left image cross talk. This 
method may be enforced by software and provides the good improvement of the image quality of a flat-panel 
display. 

[0085]In realizing hardware relevant to the above-mentioned image interlace, the above-mentioned method may 
be performed only using integral calculation. This reduces the complexity of hardware constitutions remarkably 
by eliminating the necessity for a floating-point-calculation part. 

[0086]Using the number of the exponentiations of 2 has a remarkable advantage to a binary calculating device. 
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For this reason, an input pixel color value increases only 1 from the range [0,255] to the range [1 ,256]. At this 
time, the above-mentioned method is rewritten as follows. Here, K is the scalar cross talk correction of the 
range [1,256]. 

[0087]a formula — (— one — ) — and — (— two — ) — from — = (Io+1) (11+ 1) — x — [— {(Im+1) - K — } — / 
(Im+1) — ] 

+ K-(Ir+1)x[K/(Im+1)](3) 

When a next door and the above are developed, it is x(Io+1) (Im+1) = x(II+1) (Im+1)+Kx (Im+1). 
-Kx(II+1)-Kx (Ir+1) (4) 

[0088]When this is arranged, it is Io=II+Kx(Im-II-Ir-1)/(Im+1) (5). 

5|c )|c 3^C <f( 5^C 3^C ?fc ^ 

[0089]Since this is value 0 m +D =256, it is efficiently calculated instead of division using a bit shift operation, and 

it is calculated by the shift to the right for every bit for 8 bits. 
[0090]From this, it is Io=II+Kx(Im-II-Ir-1) »8 (6). 

It becomes. The output cross-talk-correction value about the right pixel is Io=Ir+Kx(Im-II-Ir-1) »8 (7) similarly. 
It is calculated. 

[0091]This calculation is shown in drawin g 18. That is, as for a partial result, K(Im-II-Ir-l) »8 is calculated in 
the part of the reference number 32, and it is added to the left and the right pixel values II and Ir in the part of 
the reference numbers 33 and 34, respectively. 

[0092]Since the multiplication by K may be included in a shift to the right when the value of K states two and js 
limited to **** (namely, K=2 n ), calculation is carried out more simply. As a result, calculation needs only 
addition, subtraction, and a shift-to-the-right operation. Namely, :Io=II+(Im-IHr-1) » (8-n) (8) 
It becomes. 

[0093]As for a formula (6) or use of (8), all the calculations are performed by the integer, it has the advantage 
that the maximum number obtained is a mere value with numerals which is 18 bits, and, for this reason, the 
complexity at the time of realization of hardware is reduced. 

[0094]Although the cross talk correction explained above assumes that the display used has a linear response 
perceptually to an input value, this assumption is not usually necessarily materialized. Therefore, for example, as 
indicated in Glassner, "Principles of Digital Image Syntheses", Morgan Kaufman, Chapter 1995 or 3, and pp.97- 
100, Usually, in a video display drive circuit, it is amended by using a gamma correction. Use of an above- 
mentioned method may apply a gamma correction about all the pixels after amendment of a cross talk. Or it may 
be applied to the amendment factor K before amendment of a cross talk. 

[0095]Although 24 bits or the same full color pixel value is assumed, the above-mentioned method is used, in 
order that this assumption may not always be materialized and a color index may save a memory in a certain 
system. This is a case where the actual value which the range of a color value was limited and was memorized 
by video memory is an index to the look-up table holding 24 bits of full RGB value. Using this approach, 8 bits is 
accepted, it memorizes for every pixel, and the possible color of 256 is sometimes often acquired on a display at 
the existing arbitrary time. It should be carried out after a color index is decoded by the 24-bit RGB display 
drive value to a color index system as for color substitution and cross talk correction. 

[0096] Drawin g 19 is a figure showing the controller displays which have a single memory device provided with 
the memory element of 2D arrangement matched with each pixel of the LCD display. A memory management 
system is constituted so that 400x600 pixels of the left image may be written in the 1st block that consists of 
400 rows of a memory device and 400x600 pixels of the right image may be written in the 2nd block that 
consists of 400 rows of a memory device. This assignment of a memory is considered to be desirable from a 
viewpoint of the data writing efficiency to a memory. 

[0097]As for a memory management system, picture element data is read from a memory device for every line. 
The half (namely, pixel of the left image) of the beginning of each line is read to a half a line buffer. The half 
(namely, pixel of the right image) after a line is read from a memory after that, interleave of the pixel is carried 
out to the pixel by which the buffer is carried out, and the thing which is needed and which was formed into 
right-and-left alternation is obtained. Next, the data stream by which interleave was carried out is provided to 
the video controller corresponding to. the video controller of the embodiment of drawin g 14 (or the controller of 
drawing 6 a may be used). 

[0098] Drawing 20 indicates another buffer arrangement to be what is indicated to drawing 19 . This buffer 
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arrangement is provided with two pairs of half a line buffers 52 and 53 which receive by turns the line of the 
pixel read from a memory device. Therefore, the first line is read to the 1st buffer pair 52, and the following line 
is read to the 2nd buffer pair 53 after that. In the inside of the 1st buffer pair 52, the pixel of the left image is 
read to the 1st half a line buffer 52a, and the pixel of the right image is read to the 2nd half a line buffer 52b. 
While interleave of the pixel contained in the half a line buffers 52a and 52b is carried out and it is outputted to 
the video controller, the pixel of the following line is read to the half a line buffers 53a and 53b. Then, when 
interleave of the pixel contained in the half a line buffers 53a and 53b is carried out and it is outputted to the 
video controller, the pixel of the following line is read to the half a line buffers 52a and 52b. 
[0099] 

[Effect of the Invention]As mentioned above, according to this invention, the picture interlace demanded on 3D 
solid display can be realized efficiently, and the solid controller displays which can simplify the drive of 3D solid 
display are provided. The three-dimensional display device which may be driven with the above solid controller 
displays is also set and provided. According to this invention, the crosstalk reduction method which can fully 
inhibit the influence of the cross talk between two picture channels is provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 2 a] 
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sj^icts^ftfc, x-^sgafitusst, £«*.5„ 

[00 2 7] N*S2|C*£L< <fcV\, -f>— 
©^H^li, MfeW^^jjf— h<Dtdb<D-{ / — •y'f 

tl^H^fC^LX, W<H-o«il©fe3^- 

[0 0 2 8] x-Y^T'lz-Y pV hP-7li, fififE^^y 

77)5, H5fHf r -^SSaS(ilKtftufap'^!J ©{±177 t©P^ 
icIS-g-SttT, ^p-K7-K«r, #^7)51512^=,^^ 
h©-ai?r{ix.5 ; ?:*tm©#t' ; / M7-K^ 

[0 0 2 91 7 2 V^7 p ^"1'='^hP-7©B!il57 ? -^ff 
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[o o 3 o] stiie^y =*y 2&5S'f>- 

[0 0 3 1 ] SfJlB^^-y ©#*f4'>&< 1 1 loo^t 10 
[0 0 3 2] f^/MayhD-?!)!, fifjfe^y 

[0 0 3 3] r^/Mayl-D-?^ HflE^^y 

[0 0 3 4] 2 ©fflant iixtt, 

[0 0 3 5] &&W<D%3<Dmmc£tll$. $&©Biff 

B*£\ <0fe3^/' h£W©f&©£='>'* 
-*xh©iB*C*fL-C, lB*fc*ftjSffi£-tt:5i@&x 

[0 0 3 6] jf*L<li, BuE®®^x^7°IC^aio 

[0 0 3 7] *»WO»4©«ffiKJ;ntf, T&S&ftT 
^TV-CK, 3^7C-r^-v 5 <DNf@<D^7 , t c5t'3.-^ 40 

^yl-D^T'^t, f 10fe3>'#-^/'H:|i 

ia-raM**. 12m ©fe= hafl-©fiii©& 

sVjK-^V KOH3|SlC*fLT, 1 B* fc'tfgffi^-tfS 
[0 0 3 8] #$8i^©^5©©Bi;:J:ti,f4, ±fB©##§ 
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[0 0 3 9] #3PJ©B6©«ffil-4*U4, #*j)5jS^ 
©-try Hciot«S^5f lMf 2©^^-^ 

Tl&2©£ff£7&/*1-5x-fs'7'i, KJBi 

P>, ®il2©^-v?©m^©lH^IC^L^l:Sr3l< * 

r-^t, Jt» 2 t>, 1 ©^ — ^©ifr-^ 
Ml-, tt»lfttf»2©^-- ^©B*-|C»-T6^^ p 

tesgi©^ *-i?(offiftmm<D&*<Dm&m i xtc*rb 

t, ?px h-^iJUiESixfcSMEv^H o x£, 

I o x= I x + [K (Im-Ix-Iy-1) / (Im 
+ 1) ] 

sgv^i±±EM#s:©^ffi^«s^ 4 o -c*£-r 5 ^ r y 

yfc, 

Ioy=Iy + [K (Im-Ix-Iy-1) / (Im 
+ 1) ] 

[0041] 4 l< is, i&tDffim&oi&n&m 

14, If y Y'yy h^SSrffiffiL-Clltf^ixSo K£2© 
ttioT, I o y 14, /N-K£3i 

[0 0 4 2] »*L<(4, i^PX H-^ffiiEB*^*S 
1-5fc*fc{£ffl$ftSffiffi«#ilg*H:, K ( I m- I x 
- I y- 1) 

[0 0 4 3] ?iJ^V^I4fc*©*7-ifr-r^-v ? f^-fr 

£{£ffl-f 5 r i tc 4 o taw fftf^ ^/W-^r 

t t'SJt&-C'fc£„ ^^-w-v/^^(4, m&l<Oh'ir± 
Mcftt Z> 4 * - 'sr - * * y ic « t a * fi 5 K ic 

h/^^yux -f ^ 7" W ©fcfcicfct©^ ^ - ■^©jESt'j: 
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[0 0 4 4] ^fW t — WJ^V — V—i/l/'f 
14, Jk<[£ffl£ftTV^#^V? t*x*^*y T-*r 

fir*;W&4. -till, ilb3£tt^x:/wr£l&»rf-5 

y SrJiWf 5i65«»as4v\ CltU4, 3D>f^-^ 
KIM XriU R^m%nt)tf 
[0 0 4 5] *r I'M t — ittoJ X* — U-^sV 

(4, yy Wx-TX'te, m>bU<ntikW$mv>mm?i-x- 

[0 0 46] 2 0^^-^ 3D^^-^ gfctM42o 

©aatwwtf ^ ^/w ±\z&nk-rs z t ^«smx 
[0047] mmte&mmfflzftk'&mtitir^ r 

5. 

[0 0 4 8] #»W©#7<D«ffil;:.fcftli, tt%©H& 

^i'*>\*(omm-rz7'pv*fc$%&&; j.o, 

* y a^kb*?*-* &fr mzm^m-n. 5 \m$L$ ti 

&ftwp-ti< t t-uz^mz. '>&< t t-oo/< 

* y ^ e>»*tn &hlt&&'< v y r in-£SftT^&vM& 

saenitet, rib*?*-*©* hy-ASrgttJR!), 

^^7"H3Vho-7^IttSia5. 
[0 0 4 9] £P;£L<I4, HUlB^^y =>V hP-7i5 t 

**})^i'*yh<DMWs1-Z>&l<D*y hSr^-fSi? 

[0 0 5 0] l < 14, tuIEy y ^eyf 
'<-f -0^.^»4, Lri>U y^-yttSSc© 
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[0 0 5 1] 3 HWE/<y7r 

i±, HfjiB^^y fahgtz-iuziMtmummofftom**: 

»1t-t-5J:5ltfl|j**n, BtJE^iror-^WiEBlHlK 
l±, K^j/^rSHfcB*^-^*:, C^ro^^ro 

wsji-c^shk* y -7*1-4 * 5 wmznx 

[0 0 5 2] #38WroMrojff;6g«f§-C*l4, ttflE^yT-r 
14, ^risWIS^y^i/^htDtrfc^/Mcfetg-f 3 
10 J; 5fc«j£S;h/CV*5i&iXtf*2©/<y 7rfc«*T 

awtsn-cfcij; tfifa^KDx-^ssaaEssii, kjs 

lS^2<D^y7r<7)-o(Olgpf*x-^Sr, |Sr- 
* d'Rfg 1 fttH 2 <zv< ^ 7 r ©ffi*lc«5*a*nT^ 

9SU<tt, WC»lfttJtjB2©^y7T©**tt, 1 
tt<r>¥ft'< y y r frtii tlx v > s 0 

[0 0 5 3] 

20 i^momm<Dmm] -kmmzmLx, noiff^a 

[00 5 4] 12)6 a l^^tlSr f -<^.7*W^ a> hn- 
Vhn— 7(4, H4 a k» i |3]#<7?^ T'T' 

^rotTTK^a^ (ras) Rvmrh'ux 

MR (CAS) ft-i-fc^y 2 2&U*2 3 <D7 Kl^A 
il^WfctZi. 7K&;fc,-C^5 0 3Vho— 714, . 

30 2Dt*J»45tro/S^V>l4 3 DlCiJItS t>©^Sr*i- 

[0 0 5 5] If7t3y M-7 2 6 14, I4a|l/f^! 
nfctOt, 5s/^@8S3 0©^*, 06blCj;i9» 

0S&2 9I4, 7?f4 0£tf4 lA>bxf y 
^*t*-y hS^S^©2.J:9lc^$^fc^lSU { 2 
roA^5r#i-5 0Ry- h4 5Srffix:5„ f— Y 4 5 W 
tliTJll, #*&ORy-h4 6©JBl(OA*^«B«E*tb 
5„ «ORy- h4 6<75^2<DA73I4, 94\Vtf*L 
40 fi)c|§2 8*>&^>f y7-^«#SWfc£tt*SJ:9fc* 

[0 0 5 6] ^-T -7f-Vi/[HlSS4 2^154 4©WAA 
14, * tfeT^Sn, tLTi4 b IC^Sftfcroi |^ 

y^{M-SWG«ratt*5fc«>i;:$'- M 6 toaj73^ 

[0 0 5 7] 2 1 SriioT^*y 11^x^2 4 
50 ^tHfl&*n5T K^ft#tt, 2 3tCT 
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*-fc*1-5fc*taMMri?:r vvxmft. mr warn 
-ttftfte-tzms, XT^i*ftfit amiss 

D g ^ * 7" W ©«-§•, *S#©WBIC»UT 

SSSftfcttfttffcbft^ 2 DJifeVW^E-/ * a— 7*©7* 
-^•S&tf-ifc, *fcWC*>*. r©»&, 7, 
xu^^t's/ l-asg^Sft&v^i ^e/T.ra-T"© 
tr^'*^-^tt, y^ey 2 2&tf2 3 (c&it 
5**ytellte«»Sft5. 3D*- KlCfcl^T, 
tf;&g©^ * — i><D&x\t y t -i x7i'4y i /<4 *<D7k 

[0 0 5 8] *r \s*y%fp\fy h S^l^Stl^ (-f 

«I^0t?fc5. tot, 7^ yfv«4 2 

[0 0 5 9] ^.r w^-Jg^t'y hs^li/^Hiii 

5„ Sot> ^-h4 6l4, H6 c(C*Sn4J:5li, 

y f - y 9\t% SWG ^^fig-T -5 fc © fcR$G $ ft 
5„ r©J:5lc, 7^ -y^vV^A 2&t*4 4#Uv f 

^•f-sttii^-f, ^-r v^s>fm%A 314, 

igklsJCfifeS, r©45lc, £.Ro»© a 
fttr^-riS, H3*#RHLTfl&»Sft.5J:5fc]EL<« 
[0 0 6 0] SiJ©iBfi (*|2S) fcjSV^C, «j63t^* 

-f 5&S?f4fcV\, ^©ftfc'JlC, x-f 7 7*W7*'V7 

$Li<*\$T'<'(x<Dmmm#<DmjzQfflM&&n. 2d^ 
[0061] y*yi : ffiv'^xA2 4ii, &sr/*@o 

-f * -v^IE W*l»*Hc? y ^IhISS 3 0 HJy&£ftS 4 
5K, y 2 2£tl<2 3 ©K^tti L£#H3rr 5 » 
[0062] Em^SftS^y 2 2ST/2 3 IdtJCt 
5fc'7-fe/i'T-y-©iEt&B2itl4, 7 4 *7\"<±W&& 

U H 8 ICS $ ftfc f ? -feywr- * ©BEttffieiiS £ ft 
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^*wnBLfc»**uivM*fci\ ua»u 7^77 y-^ 
v*»*4v\ -Y*-s?as**S;** y-vicffijiiSftSii 

io fc4fc«ttrt5fc*lw2-ctflbiia. -Y^-^rt©2k¥ffi 

ri^?>, £«SftTtt#bfcv\, 
[0 0 6 3] ' cor i ZmttzlblC, n^hn-y^, 
77 y-^co^ct §/5 ? 8 0 0X6 0 0 ^'9±^Vhi>T 

*r*7*wf t it>tffiffi$ti5*-g-l-*Jft5*^^!l 
Srtft§g-r-5 0 d©4?&Bdttl4, 3o©t-Krol^ 
•fjit>*>2 D^V>|i^-/^n-y^— h% 7/w^.^y — 
XAflc^-K, RU$t&X? VZfiLm 

So 

20 [0 0 6 4] KI-*JVTI4, yiv*.? 

0X 6 00 f^iryucD^^ffl^T-WffiiccD^lcffili 
*ft#5 0 

[0 0 6 5] y-ySr^*- KlCfcV^Tv =V 

ho — 714, -Y^-^^rofcftld^^y 2 2S152 3 

"Isglc-rs J: 5lc|S;^$tLSo fe<0-f^-^l4, 
^ (x? y-y<D*g©^) 5r£^L, Cftlc*ft* 
©-T^-^14, fitf-f-S. 4*^^-^* 

30 »Bi-6*&, 2o©«^^-J?tt. ^Km7/l^r 

v^li, -tiim4 0 0X6 00 t'^t/U^fittSO 

-e, .^>-j;w^-i/-^sn5»^i:t*8 o o 

X 6 0 0 f^ir/KDT.^ y-^i^fi^^ftSo 
[0 0 6 6] V-y&W*— KtJSV^-C, H19 

l^$4xSJ:5lc, loiy±0M>'* — w— 7.§ftfcSr 

to* 9 y->-±ic**^ft, tLt*;^3 

-7*W>f y-v'lCioTHiftS. ^^y-VI4, 7.7 

y-y©I,s (o, o) 7 y— yrofeT©»u:*)5 

7.9 y—y<0—U<D±.<0%.—<D4y9 — V—*&1Xtz*L 
AH^-v^, #fig#-§-5 01-T^-To Scfr-Y^-v 5 © 

-O-^OJBljfti (£T©Pg) 14, 7^y-y|^*tLTM 
lOxSWOy Z^t&o 
[0 0 6 7] feMtO-O—^tt, 

nfcVz:<$:-Y > - ^©*»K)ffio^©ffiT«iiii$ns. 
-Y>-v>©J®,^©*¥^l4, [Ell Olc^^tlS 

&-Y*-^©fc©i£ffifflBriB& r± ti/h$v>^7 y-v 
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[0 0 6 8] /<* 2 07)53 2 fc'j/ Mfe?iJ/<^^P)«l)Sfe§ 
^t'^-tr/wt'x^-T-^tt, 111 lle^&ft 
* (R) . *S (G) , (B) 

(4, a#l4<£ffl£ivfcv^, 0iJx.fcf, 7/K7 7tt«#v* 

•J^-C^n^o 10 
[0 0 6 9] ID 1 2(4, 2 0±CDf^-fe/Wr— 

SESftfcfiWI-Ht, 0 6 a(C^*tl?)^^7'i|n|#T'fc5 

[0070] ±.m<D§mv>%am. mx.it. h 

Ufa 5. #1^, *Mf^y*- 
*^h/$s, 7*>f*:/v>f ¥E©fcfc*>S¥ffifcfc«$ 20 

[0071] rwHHtt:. iCM^^-i'roRfta 
vztf-*^ FtiMtfe^^-^yn^Lt 1 tr 

ft, Stffcfi h BKJtfLT 

tX\ #*prtB-C*>*. S&ft#P>, flUof-f^rw 30 

uw&fcjs^-cwt, **v^#3^tk— ^vhsrajgs* 

#5. 

[0 0 7 2] £&t£fc©^;<-v>©fta y HC 

7>S, 111 4©:/n ?^@|OT$ti5„ 16 307^7" 
u-^3^ha-7i*iiro«^mf4, 1*1 C#,b3^^-T' 

*£ft£„ II 1 4 0lfft3y hn-714, ftfe£&[H] 
&2 9&^£&^iV>5,&^, 06 a ©b'r^aiX h n 
-yiffiis-fSo 0<DiiitHt, F I F O 1/ 

5?** 2 5-NM£tet§fft£*i,5„ F I FO^P>(Dtt)^^ 40 
Slt®-5lH]S§4 7&IM 8(4, 'fWiV- TT • a 
>v<-* (DAC) «R|g (06 a (OH^^^t5l/>rf4 
^-7°->3» ##£L#V>,6S:I&(4»4\ 06afO|5]?S2 
7(c*fJt&1-5„ 0SI4 8^f>©x^^^ffi©lil^(4, 
#J;il4F I FO-><? 7 TX-h<Q'&Z>m~y7 Hh]!S4 9~- 
HfltSftS. (USS4 9(4, Mtft^^^^H^ 
i-54SBfc 1 t^-fcAMfc, feXtJ*©^ ^-S?P5* 

P>CD{±J^I4, rv'^/l' • T-tu-y • 3>v<-* 5 0— jg 50 
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§*15„ MUSS 4 9(4, «tf)P«fflt, 

£ft5„ *^W«/^I4, &*<DmL^ft<?>!l{3tb\CX, m 

[0073] 014(7Da^ha — 7(4, 06aCD=i^h 

or-, J; •jffiu&^snrv^t^x.btis. ftfea;/# 

irMJES-f 5 > * y £ fi-f 5 f t* * 3 ^ h a - 7 (4 5 
[0074] 016 (4, 1 oro^fttfiJlCOV^T, 0 1 4 

ft, *7°i"<¥m<»\s.'&(nmi¥mcm 

lc, *^£ft5i^T©&ft^;*-^leo^TfcTi4£ 

[0075] ::t\ Ell 7Sr#«LT, *JBW0»E4 
5**S*«S:BlW-r5. ill 7{;:*£;ft5T r ^x:7 P W 

2 2X1/2 3 t hP-72 6 h<T>fSi\C 

[oo7 6] ^ P ^ h— ^(^(asttt, *>e>*5^^^ 

[0 0 7 7] h-^5rig^-r5)^feii, 

[0 0 7 8] Si^p^ h-^ffiiEl:ft, r^v/l/ 
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£ ftfcx - ^ - ^>[- iot, 3 2 if 

[0 0 7 9] ±tZ<D%mt, &4 / —i?<D 1 tf* ±/UR 
[0 0 8 0] " T\ 

I 1 : £t°^1r/Wco^T<7)A^RGBfe^ hA- 
I b = I IX 
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I b : m&\,1t*y>?>fyVvY?V4 k^SrWfS 
C :$8SB[0, 2 5 5] ^A5-^o^h^iiE 

So 

[0 0 8 1 ] i^T<£lB*0Htll. #24 tf y Ycoy/v 
ftl^1z/W£fc^Tlfe3fc0 8\fy hbfofc-tZb. 
10 [0, 2 5 5] CD®B<£>S$C-efc6o 

[0 0 8 2] /<y^79yK^W U"</WSri£ 

[ ( I m-C) / I m] +C (1) 



[0 0 8 3] ftfoirttJ *-Wt-t>\>2** h-?X 

I o = I b - I r XC/ I m 

Xtiit)£tiZ> 0 

[0 0 8 4] Z(Djjm$, v^p* Y — ^|co 

V^T»jE-r5fc»Kfc-f ^ -Sto^fcTi'-fc/McSst LTil 20 

[0 0 8 5] m»<D>f >«-^-<^-u--XKH31i"5 

(I o + l) = (I 1+1) x[i 

+ K- ( I r + 1) X [K/ ( I m+ 1) ] 

iiaiSH-rat, 30 

( I o + 1) x (I m+ 1) = 

(I 1 + 1) X (Im+1) +KX (Im+l) 
-KX (I 1 + 1) -KX ( I r + 1) (4) 
Wbft6 0 * it [0 0 8 8] Ztib&m-t-Zts 

I 0 = I 1 + KX (Ira-I 1-Ir-l) / (Im+1) (5) 

[0 0 8 9] rftfi, fit ( i. + 1) =2 5 exhZfr ft£ 0 
b%\%<r>\Xt>y)\c\fy V*S7 h«*fcttfflLT8WWK# [0 0 9 0] rix«tO, 

I o = I 1 + KX ( I m- I 1 - I r - 1) >> 8 (6) 
t#5o *tr^-fe/Hcov^TOW*^nx h 40* tt* 

I o = I r + KX ( I m- I 1 - I r - 1) >> 8 (7) 



(2) 

[0 0 8 6] 'W + y f+S^W^ttU 2"0>'<£* 

A^tf^ir/Pfetttt, ttB [0, 2 5 5] a*b«UB 
[1, 2 5 6] ^l«rt»apSilS. CltOfc*, ±1E<7> 

fiffl [1, 2 5 6] <DXjJ7-?*A h — 9WiJET*»> 

[ 0 0 8 7 ] 5t ( 1 ) ( 2 ) i» 

(Im+1) — K} / (Im+1) ] 

(3) 



[0 0 9 1 ] rroft»(i, H l 8 ic^^nxv^o 1"* 
t>h. 8B£ftft*&*K (Im-I 1-1 r-1) >>8 

fll \RXf\ rlC, tnW#ffi#*3 3St)t3 4 0lS 

Io=I 1+ (Im-I 1-Ir-l) » (8-n) (8) 

[0 0 9 3] SC (6) (8) <D(£ffll4, ggcKJ; 50 1 8 \fy V ©flTfcS £ l> 5 fiJ&SrW LT*i 



* [0092] K©ttflS2©^$*fc:lBj£i*;ii-5*& (-T 

ftfr*>. K=2") , K(Cj;5iI^v'7 MOBUWi 

*W&i><nx\ tf*j4«t9ffl*^ll*s*b6. ^©*S 

*, f+#f4, JOg. SI*, &t«J->7 h*«£tt«:&g 
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[0 0 9 4] ilETfftl^^^fc^D^. h-^ffijEri, {£ 

&irr&kiR&Lx^&ifi* asm, 

StttffifeftV. t£oT, 0IJx.tf, G 1 a s s n e r . 
TPrinciples of Digital In 
age Syntheses] , Morgan Kau 
[man, 1995, 3*. pp. 9 7 - 1 0 0 

ztizx^ic^ ^f*7 mwimmod 10 

[0 0 9 5] ttz, ±fa©*jSfett, 2 4 t*y hSc^lilH 

li, fett©«Sffl#K££*U lo. tfx^^yKfEU: 20 
£tbfc1S$i©ffi;4S, 7/1-2 4 t'y H RGBfiI&i£*rf 5 

5„ r©77"p- f-£ffll^T, t°^-fe^ft(C8 try h© 

^T^lCfcfLTfi, o* H-^MIE«, 

[OO9 6]019ta, L CDt-{ x/W ©-?:;ft,"?*ix 
©fc°?ir/M-#/£ttttib*X7t 2DSB?iJeo^^<; y 30 

fc-r^-v 5 ©4 0 0 X 6 0 os^iryey f^^»4 
0 0?iW>b*5»l W^o y?(£#££^, ^^-v* 
©4 0 0X6 0 OH^Sr^^e !1 7v-*.-f;*©4 0 OWfrb 

^y ©;:©*]►) is -cis, ^y^©x-*##&w£- 

[0097] ^^eyfa^xAii, BjRt*-^^, / 

©S#J©¥# ^^-^ol*) fi, ¥ff 

^roiBitt) d5^©^^^*!l^f>^tBSn, *-© 

t, 2;ia5;fc&£Z<fc$*i<fck©a'#ibft5. ft 

»c, y*y-7'$*ifcr-** hy-Afi, ®i4© 

mmrnmo \£t*=> y v 0-7 y h 

[0098] I2 0lt mi 9tC!E$i£tl3>b©£flEiJ 50 
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©/<y7riEMfc^-fo w©'<y 7 7ffifiW\ >t!)f 
'<^*a»&K*aS;h51l*©tT*&SiC£tt»3 2*t 
C5i|MT/<y7r 5 2&V5 3«r«*.5. S^T, Sflfl© 
tTli> *l/<777»5 2lCg?^tU$n> *©mf-ft© 

7*f5 2©rt»fc*5V*T. £4 itoMftt. fU© 
¥fiv<y7 7 5 2 a^ffcJ^ffiStU *>f S*©B* 
11, *2W!Nf^y7r 5 2 b^R*ffl*n5. ¥f?'< 
yVy 5 2 a ,£1*5 2 biC-&4^51i*aS-< 
£tiXVy*=>y ho — 7— W^jStL-CV^Wlc, ft© 
fi 1 ©®***, W*y77 53aM53 b^BE*W$ 
tl-5„ ■€•©&, W^?77 5 3 aM5 3 biC-££*l, 

zmmiM y? d -7£hx t°y*=> ^ h o-7^w^j 

SixTV^i tK, ft©fif©I^fff^?7r52a 
[0 0 9 9] 

[38$©$)*] &.±<D£y\£*%mz£tltt. 3D4ft 

£ffiB&fc-f 5 r. fc * 5 £{$7 -r * 7 w 3 y V o - 
a y h u - 5 £ o TPib $ H# 5. 3 ft thx -r ^ 7 i~f 

[Effi©«S*/£lKM3 

[01] ^©^'C7©LCD©t°^i?yH^-i'7'9 h=k 

^i-rnxfoz, 

[12a] ^©^^7'©3Dg»)4#f-fX7'H© 

[1212 b] 112 a I^Sft-S^T^r^TV^ICJ; 
5 If a- ^ K7©^^*-tTO@T-fe^.„ 
[0 3] 01t^©0"C 
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